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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
03/30/2009 has been entered. 

Status of the Claims 

Claims 1, 4, 69, and 70are currently amended, claims 18-68 and 71-77 are 
cancelled, and claims 78-79are newly added. Therefore, claims 1-17, 69, 70, 78 and 79 
are currently pending examination for patentability. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Applicant Claims 
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2. Determining the scope and contents of the prior art. 

3. Ascertaining the differences between the prior art and the claims at issue; 
and resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1. The rejection of claims 1-7, 12-14, 17, and 69-70 under 35 U.S.C. 103(a) as 

being unpatentable over Kawamura et al. (US Patent 4717556, Published 01/05/1988) 
in view of Tanaka et al. (US Patent 6441073 B1, Published 08/27/2002) is maintained. 

Applicant Claims 

A composition comprising particulate tricalcium phosphate having an average 
particle size of about 5 urn or less, an average crystal size of about 250 nm or less, and 
surface area of about 20 m 2 /g or greater, wherein the composition can be consolidated 
to form a TCP article having a compressive strength of about 50 MPa or greater. The 
composition may further comprise a secondary additive such as a structural additive, 
organic species, or biological additive. 

Determination of the Scope and Content of the Prior Art (MPEP §2141.01) 
Kawmura et al. teach, "A microfine (3-tricalcium phosphate powder is produced 
..." (See abstract). "The dry powder of B-triclacium phosphate obtained by the method 
of this invention has a specific surface area of 70 to 100 m 2 /g. When this powder is 
calcined at 750 C, for example, the resulting powder still has a very large specific 
surface area on the order of 30 m 2 /g." (See column 4, Lines 1-16). "The aforementioned 
dry powder ... is converted into clear crystals at 750 C. The crystals ... closely resemble 
spheres about 0.1 micron in diameter." (See column 4, Lines 18-23) "In ... the case of 
foliate particles, the particles which have undergone the calcination have a specific 
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surface area of 30 m 2 /g, for example, and the sintered mass produced from this 
calcinated particles exhibits bending strength in the range of 1 ,350 to 1 ,460 kgf/cm 2 . 
The product of this invention, thus, is superior to the conventional product." (See column 
3, Lines 22-28). Kawmura et al. further teach, "The sintered articles of the B-tricalcium 
phosphate which is obtained by the method of this invention exhibit highly desirable 
strength and, therefore, are suitable for use as bioceramics including artificial bones, 
artificial joints, and artificial roots." (See column 4, Lines 33-37). 

Ascertainment of the Difference Between Scope the Prior Art and the Claims 
(MPEP §2141.012) 

Kawmura et al. lacks a teaching of a tricalcium phosphate (TCP) having a 

particle size of 5 urn or less. Further, Kawmura et al. also lacks a composition of TCP 

further comprising a secondary additive. These deficiencies are cured by the teachings 

of Tanaka et al. 

Tanaka et al. teaches a biomaterial for induction of osteoanagenesis comprising 
a copolymer of lactic acid, glycolic acid, and capralactone and tricalcium phosphate. 
The ratio of the TCP to polymer is 1 :0.1 to 1 :2. The TCP particle size to be used should 
be in the range of 0.1 to 200 urn and can be sintered at 650 to 1500°C to provide for a 
denser particle. (See column 16, claims 1, 2; column 18, claims 12-14; column 8, Lines 
1 and 40-43). "When average particle size is less than 0.1 urn, the dissolving rate is too 
quick to show sufficient tissue reconstructing ability and ... on the contrary when the 
average particle size is more than 200 urn, the dissolving rate becomes to slow whereby 
the tissue reconstruction is inhibited ..." (See column 7, Lines 57-63). "It is preferred that 
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the rigidity of the osteogenesis inducing material of the present invention is adjusted to 
200-20000 MPa ..." (See column 6, Lines 25-27). "It is also possible that 
pharmaceuticals such as physiological substances including anti-tumor agent, anti- 
cancer agent, anti-inflammatory agent, vitamins (for example, vitamin D of an activated 
type) and polypeptides (for example a thyroid stimulating hormone) are added to the 
complex to give sustained release function whereby the tissue regeneration and the 
bone tissue repair are promoted ..." (See column 8, Lines 51-57). 

Finding of Prima Facie Obviousness Rational and Motivation 
(MPEP §2142-2143) 

It would have been obvious to one of ordinary skill in the art to combine the 

teachings of Kawamura et al. with Tanaka et al. One would have been motivated to do 

so because Tanaka et al. teaches that TCP particle size is important in ensuring that 

TCP does not dissolve too fast or dissolve so slow as to inhibit tissue reconstruction. 

Therefore, one of ordinary skill in the art would have been motivated to form the TCP 

articles of Kawamura et al. into particle sizes of 0.1 to 200 urn, which reads on the 

instantly claimed less than 1 urn. With regard to the addition of a secondary additive, 

Kawamura et al. makes obvious the addition of both a polymer additive as well as a 

pharmaceutical additive. The addition of polymer additive would enhance the strength of 

the TCP article and the addition of the pharmaceutical would promote tissue 

regeneration where the article is implanted. With regard to the limitations of the 

compressive strength and densification, it is noted by the examiner that the limitations 

read "can be" is optional claim language and therefore is not a limitation that prior art 

needs to teach or suggest. Kawamura et al. and Tanaka et al. are silent with regard to 
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the compressive strength and the ability of TCP being made dense, however since the 
TCP of the prior art and the TCP of instant claims are not structurally indistinguishable it 
is the Examiner's position that the prior art TCP would inherently have the same 
properties. For the foregoing reasons, the instant composition would have been obvious 
to one of ordinary skill in the art at the time of the instant invention. 

Response to Applicant's Arguments 

Applicant argues that Kawamura et al. taken alone or in combination with Tanaka 
et al. fails to teach or suggest particulate TCP that can be made dense to form an article 
having a minimum dimension of about 0.5 cm or greater that is able to transmit about 
50% or more light having a wavelength in the range of about 150 nm to about 1,000nm. 
Applicants, arguments have been fully considered but not found persuasive. It is noted 
that the instant claim recitation recites "can be", which is optional claim language and 
therefore is not a limitation that prior art needs to teach or suggest Assuming that the 
claim limitation is to be taken as an active recitation, it is the Examiners position that 
such properties would be inherent to the teachings of Kawamura et al. and Tanaka et al. 
as they are structurally indistinguishable from instant TCP. For the foregoing reasons, 
the rejection of claims 1-7, 12-14, 17, and 69-70 under 35 U.S.C. 103(a) is maintained. 

2. The rejection of claims 8-11 under 35 U.S.C. 103(a) as being unpatentable 
over Kawamura et al. (US Patent 4717556, Published 01/05/1988) in view of Tanaka et 
al. (US Patent 6441073 B1, Published 08/27/2002) further in view of Kijima et al. (US 
Patent 5185177, Published 02/09/1993) is maintained. 
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Applicant Claims 

A composition comprising particulate tricalcium phosphate having an average 
particle size of about 5 urn or less, an average crystal size of about 250 nm or less, and 
surface area of about 20 m 2 /g or greater, wherein the composition can be consolidated 
to form a TCP article having a compressive strength of about 50 MPa or greater. The 
composition may further comprise a secondary additive such as a structural additive, 
organic species, or biological additive. 

Determination of the Scope and Content of the Prior Art (MPEP §2141.01) 

The combined teachings of Kawamura et al. and Tanaka et al. are disclosed 

above. 

Ascertainment of the Difference Between Scope the Prior Art and the Claims 
(MPEP §2141.012) 

The combined teachings of Kawamura et al. and Tanaka et al. lack a teaching 
where the secondary additive is a structural additive. These deficiencies are cured by 
the teachings of Kijima et al. 

Kijima et al. teaches a ceramic implant comprising a-tricalcium phosphate and 
zirconia. "The present inventors have conducted extensive researches in view of the 
above problems. As a result, they have found that a ceramic implant having a coating 
layer of a porous sintered body of a mixture of a-TCP and zirconia, or hydroxy apatite 
and zirconia, on the surface of a sintered body of zirconia, has high mechanical strength 
and is free from breakage in a living body, and the biologically active surface porous 
layer bonded firmly to the core material, is capable of bonding to vital tissue in the living 
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body, whereby it can be a material durable for use for a long period of time." (See 

column 1, Lines 49-59). 

Finding of Prima Facie Obviousness Rational and Motivation 
(MPEP §2142-2143) 

It would have been obvious to one of ordinary skill in the art to combine the 
teachings of Kawamura et al. and Tanaka et al. with Kijima et al. One would have been 
motivated to combine the implants of Tanaka et al. and Kijima et al. so as to provide an 
implant that has both osteoagenic properties as well as increased mechanical strength. 
Therefore, a TCP implant composition having high mechanical strength and 
osteoagenic properties would have been obvious to one of ordinary skill in the art. For 
the foregoing reasons, the instant composition would have been obvious to one of 
ordinary skill in the art at the time of the instant invention. 

Response to Applicant's Arguments 

Applicant argues that Kawamura et al. taken alone or in combination with Tanaka 
et al. and Kijima et al. fails to teach or suggest particulate TCP that can be made dense 
to form an article having a minimum dimension of about 0.5 cm or greater that is able to 
transmit about 50% or more light having a wavelength in the range of about 150 nm to 
about 1 ,000nm. Applicants, arguments have been fully considered but not found 
persuasive. It is noted that the instant claim recitation recites "can be", which is 
optional claim language and therefore is not a limitation that prior art needs to teach or 
suggest. Assuming that the claim limitation is to be taken as an active recitation, it is the 
Examiners position that such properties would be inherent to the teachings of 
Kawamura et al. and Tanaka et al. as they are structurally indistinguishable from instant 
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TCP. For the foregoing reasons the rejection of claims 8-1 1 under 35 U.S.C. 103(a) is 
maintained. 

3. The rejection of claims 15 and 16 under 35 U.S.C. 103(a) as being 
unpatentable over Kawamura et al. (US Patent 4717556, Published 01/05/1988) in view 
of Tanaka et al. (US Patent 6441073 B1, Published 08/27/2002) further in view of Dalai 
et al. (US Patent 6949251, Published 09/27/2005, Filed 09/21/2001) is maintained. 

Applicant Claims 

A composition comprising particulate tricalcium phosphate having an average 
particle size of about 5 urn or less, an average crystal size of about 250 nm or less, and 
surface area of about 20 m 2 /g or greater, wherein the composition can be consolidated 
to form a TCP article having a compressive strength of about 50 MPa or greater. The 
composition may further comprise a secondary additive such as a structural additive, 
organic species, or biological additive. 

Determination of the Scope and Content of the Prior Art (MPEP §2141.01) 

The combined teachings of Kawamura et al. and Tanaka et al. are disclosed 

above. 



Ascertainment of the Difference Between Scope the Prior Art and the Claims 
(MPEP §2141.012) 
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The combined teachings of Kawamura et al. and Tanaka et al. lack a teaching 
where the secondary additive is a biological additive. These deficiencies are cured by 
the teachings of Dalai et al. 

Dalai et al. teaches, "A composition comprising porous (3-tricalcium phosphate (p- 

TCP) granules that have a particle size of 0.1 -2 mm and that comprise a multiplicity of 

pores ..." (See column 59, claim 1 ). "The composition of any one of claims 1 to 5, 

further comprising a bioactive agent." (See column 59, claim 13). "The composition of 

claim 13, wherein the bioactive agent is a bone morphogenic protein." (See column 59, 

claim 14). "The composition of claim 13, wherein the bioactive agent is an osteogenic 

protein ..." (See column 59, claim 16). "The invention also provides an implantable 

prosthetic device ..." (See abstract). 

Finding of Prima Facie Obviousness Rational and Motivation 
(MPEP §2142-2143) 

It would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the teachings of Kawamura et al. and Tanaka et al. with Dalai et 

al. One would have been motivated to do so to provide for a more efficient implant that 

induces osteoanagesis. Both the Tanka et al. implant and the Dalai et al. teach inducing 

osteoagenesis and the combination of the two would have been obvious because it 

would have provided an additive osteoagenesis effect. For the foregoing reasons the 

instant compositions would have been obvious to one of ordinary skill in the art at the 

time of the instant invention. 

Response to Applicant's Arguments 
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Applicant argues that Kawamura et al. taken alone or in combination with Tanaka 
et al. and Dalai et al. fails to teach or suggest particulate TCP that can be made dense 
to form an article having a minimum dimension of about 0.5 cm or greater that is able to 
transmit about 50% or more light having a wavelength in the range of about 150 nm to 
about 1 ,000nm. Applicants, arguments have been fully considered but not found 
persuasive. It is noted that the instant claim recitation recites "can be", which is 
optional claim language therefore is not a limitation that prior art needs to teach or 
suggest. Assuming that the claim limitation is to be taken as an active recitation, it is the 
Examiners position that such properties would be inherent to the teachings of 
Kawamura et al. and Tanaka et al. as they are structurally indistinguishable from instant 
TCP. For the foregoing reasons the rejection of claims 15 and 16 under 35 U.S.C. 
103(a) is maintained. 

New Grounds of Rejection 

4. Claims 78-79 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawamura et al. (US Patent 4717556, Published 01/05/1988) in view of Tanaka et al. 
(US Patent 6441073 B1, Published 08/27/2002). 

Applicant Claims 

A composition comprising particulate tricalcium phosphate having an average 
particle size of about 5 urn or less, an average crystal size of about 250 nm or less, and 
surface area of about 20 m 2 /g or greater, wherein the composition can be consolidated 
to form a TCP article having a compressive strength of about 50 MPa or greater. The 
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composition may further comprise a secondary additive such as a structural additive, 
organic species, or biological additive. 

Determination of the Scope and Content of the Prior Art (MPEP §2141.01) 

Kawmura et al. teach, "A microfine B-tricalcium phosphate powder is produced 
..." (See abstract). "The dry powder of B-triclacium phosphate obtained by the method 
of this invention has a specific surface area of 70 to 100 m 2 /g. When this powder is 
calcined at 750 C, for example, the resulting powder still has a very large specific 
surface area on the order of 30 m 2 /g." (See column 4, Lines 1-16). "The aforementioned 
dry powder ... is converted into clear crystals at 750 C. The crystals ... closely resemble 
spheres about 0.1 micron in diameter." (See column 4, Lines 18-23) "In ... the case of 
foliate particles, the particles which have undergone the calcination have a specific 
surface area of 30 m 2 /g, for example, and the sintered mass produced from this 
calcinated particles exhibits bending strength in the range of 1,350 to 1,460 kgf/cm 2 . 
The product of this invention, thus, is superior to the conventional product." (See column 
3, Lines 22-28). Kawmura et al. further teach, "The sintered articles of the B-tricalcium 
phosphate which is obtained by the method of this invention exhibit highly desirable 
strength and, therefore, are suitable for use as bioceramics including artificial bones, 
artificial joints, and artificial roots." (See column 4, Lines 33-37). 

Ascertainment of the Difference Between Scope the Prior Art and the Claims 
(MPEP §2141.012) 

Kawmura et al. lacks a teaching of a tricalcium phosphate (TCP) having a 

particle size of 5 urn or less. Further, Kawmura et al. also lacks a composition of TCP 
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further comprising a secondary additive. These deficiencies are cured by the teachings 
of Tanaka et al. 

Tanaka et al. teaches a biomaterial for induction of osteoanagenesis comprising 
a copolymer of lactic acid, glycolic acid, and capralactone and tricalcium phosphate. 
The ratio of the TCP to polymer is 1 :0.1 to 1 :2. The TCP particle size to be used should 
be in the range of 0.1 to 200 urn and can be sintered at 650 to 1500°C to provide for a 
denser particle. (See column 16, claims 1, 2; column 18, claims 12-14; column 8, Lines 
1 and 40-43). "When average particle size is less than 0.1 urn, the dissolving rate is too 
quick to show sufficient tissue reconstructing ability and ... on the contrary when the 
average particle size is more than 200 urn, the dissolving rate becomes to slow whereby 
the tissue reconstruction is inhibited ..." (See column 7, Lines 57-63). "It is preferred that 
the rigidity of the osteogenesis inducing material of the present invention is adjusted to 
200-20000 MPa ..." (See column 6, Lines 25-27). "It is also possible that 
pharmaceuticals such as physiological substances including anti-tumor agent, anti- 
cancer agent, anti-inflammatory agent, vitamins (for example, vitamin D of an activated 
type) and polypeptides (for example a thyroid stimulating hormone) are added to the 
complex to give sustained release function whereby the tissue regeneration and the 
bone tissue repair are promoted ..." (See column 8, Lines 51-57). 

Finding of Prima Facie Obviousness Rational and Motivation 
(MPEP §2142-2143) 

It would have been obvious to one of ordinary skill in the art to combine the 

teachings of Kawamura et al. with Tanaka et al. One would have been motivated to do 

so because Tanaka et al. teaches that TCP particle size is important in ensuring that 
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TCP does not dissolve to fast or dissolve so slow as to inhibit tissue reconstruction. 
Therefore, one of ordinary skill in the art would have been motivated to form the TCP 
articles of Kawamura et al. into particle sizes of 0.1 to 200 urn, which reads on the 
instantly claimed less than 1 urn. With regard to the addition of secondary additive 
Kawamura et al. makes obvious the addition of both a polymer additive as well as a 
pharmaceutical additive. The addition of polymer additive would enhance the strength of 
the TCP article and the addition of the pharmaceutical would promote tissue 
regeneration where the article is implanted. With regard to the limitations of the light 
transmission and densification it is noted by the examiner that the limitations read "can 
be" which is optional claim language therefore is not a limitation that prior art needs to 
teach or suggest. Kawamura et al. and Tanaka et al. are silent with regard to the light 
transmission and the ability of TCP being made dense, however since the TCP of the 
prior art and the TCP of instant claims are not structurally indistinguishable it is the 
Examiner's position that the prior art TCP would inherently have the same properties. 
For the foregoing reasons the instant composition would have been obvious to one of 
ordinary skill in the art at the time of the instant invention. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AN Soroush whose telephone number is (571) 272-9925. 
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The examiner can normally be reached on Monday through Thursday 8:30am to 
5:00pm E.S.T. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Supervisor, Johann Richter can be reached on (571) 272-0646. The fax phone number 
For the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



AN Soroush 
Patent Examiner 
Art Unit: 1616 



/Johann R. Richter/ 

Supervisory Patent Examiner, Art Unit 1616 



